Six concentrations each of KNap and NAA along with a control were tested on cowpea cv. Bari Falon-2. Results showed that irrespective of treatment differences, dry matter of cowpea (Vigna unguiculata) increased during 60 to 105 DAS. Concentrations above 50 ppm NAA increased plant height. The dry matter and yield increased with the increasing of the concentrations of KNap and NAA up to 1250 and 50 ppm, respectively. No significant differences of dry matter accumulation, grain yield and almost all the yield attributes were observed in between 1250 ppm KNap and 50 ppm NAA. The highest values of dry matter/plant (54.52 g), pod length (13.15 cm), number of pods/plant (10.29), number of seeds/pod (10.61), 1000 seed weight (122 g), seed yield/plant (15.51 g), seed yield/ha (1630 kg) and harvest index (37.32 %) were obtained due to application of 1250 ppm KNap. Yield attributes had significantly positive correlation amongst them.
Introduction
With the advent of wheat, boro and maize cultivation and rice in Bangladesh, the area and production of pulse crops have been gradually decreasing (BBS 2004) and as a result, there is deficit of pulse grains in Bangladesh. Thus, it is necessary to increase the productivity of pulse crops in terms of grain yield per unit area.
Cowpea is one of the pulse crops with proteinaceous seeds. Although suitable to grow at all regions of Bangladesh, it is extensively grown in the southern part in the rice-based cropping systems after the harvest of transplant aman rice (Rahman 1989) . To increase the yield productivity of cowpea, various agronomic techniques have been tried by many workers (Biswas et al. 1996 , Sarker 1994 . However, its productivity needs to be further increased so that its cultivation becomes profitable.
Productivity of some pulse crops has been found to be increased by the use of different growth regulators. Among them KNap and NAA were used in some field crops (Fattah and Wort 1970 , Hossain 1976 , Jahan 2001 , Kalita et al. 1995 , Karim 2005 . However, published reports of the effect of these two growth regulators on the productivity of cowpea are scanty. The present investigation was, therefore, undertaken to study the effect of KNap and NAA on the growth, yield attributes and yield of cowpea.
Materials and Methods
The experiment was carried out at Sher-e-Bangla Agricultural University Farm, Sher-eBangla Nagar, Dhaka during the rabi season of 1999-2000. BARI Falon-2 was grown under irrigated conditions. Six concentrations of KNap, namely 750(T1), 1000(T2), 1250(T3), 1500(T4), 1750(T5) and 2000(T6) ppm and six concentrations of NAA, namely, 10(T7), 30(T8), 50(T9), 70(T10), 90(T11) and 110(T12) ppm along with a control (T0) were tested. The experiment was laid out in a randomized complete block design with three replications for each treatment.
The unit plot size was 5 m × 4 m. The land was opened by a disc plough and then prepared by three subsequent ploughing with a country plough. At the final land preparation, nitrogen, phosphorus, potassium, boron, sulfur and zinc at the rate of 20 kg N, 50 kg P 2 O 5 , 40 kg K 2 O, 0.60 kg B, 18.0 kg S and 2 kg Zn per hectare were applied in the form of urea, triple super phosphate, muriate of potash, borax, gypsum and zinc sulfate fertilizers, respectively.
Seeds were sown on November 15, 1999 maintaining row to row distance and a plant to plant distance of 50 and 20 cm respectively. The depth of sowing seeds was 2-3 cm. Growth regulators were sprayed on the aerial parts of plants at 45 days after sowing (DAS) till drip.
Ten plants from each plot were randomly selected and data on plant height and total dry matter were taken at 60, 75, 90 and 105 DAS at the onset of branching, onset of flowering, pod formation and maturity stages respectively. Data on pod length was taken at 75, 90 and 105 DAS. At the harvest, number of pods/plant, number of seeds/pod and 1000 seed weight were taken. Data on yield/ha and harvest index were taken from the samples which were harvested at maturity from the pre-demarcated area of each plot. Data were statistically analyzed and means were compared by LSD at 5% level of significance.
Results and Discussion
Results presented in Fig.1 showed that the plant height increased with the increase of age. It further increased due to the application of both KNap and NAA. However, increasing the concentration over 1250 ppm of KNap (T3) and 70 ppm of NAA (T10), the plant height decreased. The highest plant height was exhibited by T10 which, however was not significantly higher than those of T4 -T6 (1500 -2000 KNap) and T9 (50 NAA). The control showed significantly lower plant height at all growth stages except at 60 DAS. The positive effect of KNap on plant height of cowpea is in conformity with the report in bushbean (Fattah and Wort 1970) . The lengthening effect of NAA on many grain legume crops was also reported earlier (Uddin et al. 1994 , Maske et al. 1997 . The increase in plant height due to the application of growth regulators have been attributed to the acceleration of cell division and elongation of internodes (Brian and Hemming 1958) . The increase in plant height could also be either due to the increase in the number of cells or due to increase in size of cells or due to both (Mallik and Fattah 1974) .
Weight of total dry matter (dm) continued to increase from 60 to 105 DAS (Fig. 2) . Results showed that at all the growth stages, T3 showed the highest and T9 showed the next highest dm. But there was no significant difference between T3 and T9. Most of other treatments had significantly lower values than T3 and T9. Such findings revealing the significant effect of KNap on the total dry matter accumulation fully agree with the reports of Fattah and Wort (1970) and Karim (2005) . There is also evidence that NAA had positive effect on the dry matter accumulation in black gram (Saxena 1994, Patel and Saxena 1994) , green gram (Kalita et al. 1995) and chickpeas (Karim 2005) . T0  T1  T2  T3  T4  T5  T6  T7  T8  T9  T10  T11 It was observed that the growth regulators at higher concentrations showed decreased dry matter and yield, which could be attributed to the inhibition in metabolic pathways (Siddiqui and Krishnamoorthy 1991) . However, the real cause behind this could be explained if quantitative and qualitative analysis of some important enzymes involved in different metabolic pathways could have been monitored periodically during the different growth phases of the crop (Fattah and Wort 1970) .
Pod length ranged from 0.00 -4.93, 9.25 -12.34 and 9.54 -13.15 cm at 75, 90 and 105 DAS, respectively (Fig. 3 ). This corroborates with the findings of Naidu et al. (1996) and BARI (1988) . Treatments had significant effect on pod length at all the growth stages. At 75 DAS, T11 and T12 did not have any pods. At 90 DAS, T3, T4, T5 and T9 produced pods which were statistically similar but significantly longer than those of other treatments. Likewise, at 105 DAS, T3, T9 and T10 had similar but significantly higher pod length than that of other treatments.
Data on number of pods/plant, number of seeds/pod, 1000 seed weight, yield/plant, yield/ha and harvest index is presented in Table 1 . Results showed that number of pods varied between 3.62 and 11.98 which agree with the findings of Naidu et al. (1996) , BARI (1988) and Taslima (2003) . The highest number of pods (11.98) were shown by T3 although this was not significantly higher than those of T4 and T9.
The positive effect of KNap on the increase in the number of pods in bushbean (Fattah and Wort 1970) , soybean (Hossain 1976 ) and chickpeas (Karim 2005) has been previously reported. NAA was also found to be effective in increasing the number of pods in cowpea (Deshai and Deore 1985) , lablab bean (Uddin et al. 1994) , pigeonpea (Rao and Narayan 1998) and chickpeas (Karim 2005) .
The highest number of seeds was due to T3 which, however, was not significantly higher than those of T4 and T9. The control had lower value, but that was higher than those of T10, T11 and T12. In mustard, it was also found that the KNap had an effect on the production of seeds/pod (Khanom 1992) . Deshai and Deore (1985) and Karim (2005) obtained increased number of seeds/pod in pulses due to application of NAA. T0 T1 T2  T3 T4  T5 T6 T7  T8 T9 T10 T11 1000 seed weight ranged from 90 -122 g. Among all the treatments, the highest and the lowest 1000 seed weight was shown by T3 and T12, respectively. There was no significant difference among T3, T4 and T9. 1000 seed weight decreased drastically at the concentrations of T11 and T12. The positive effect of KNap on 1000 seed weight has been reported in soybean (Khan 1973) and chickpea (Karim 2005) . NAA had also been found to increase the 1000 seed weight in pea (Singh et al. 1972) . Yield/plant ranged from 2.40 -15.51 g. Treatment T3 showed the highest yield, while T12 the lowest. There was no significant difference among T3 and T9 in this respect. The control showed lower value than all treatments except T10, T11 and T12. Increase in yield/plant due to the application of NAA has also been reported by Karim (2005) in chickpea.
The yield/ha was found in between 250 and 1630 kg. Among all the treatments, the highest yield was found with T3 while the lowest with T12. There was no significant difference between T3 and T9 in this respect. The control showed lower values than T1 and T9, but higher values than those of T10, T11 and T12.
Harvest index (HI) ranged between 5.77 and 37.32 %. Treatment T3 showed the highest HI. However, this was not significantly different from T9. The HI decreased drastically at the higher KNap concentrations, T5 and T6. It also decreased more drastically at the higher concentrations of NAA over 50 ppm. There is evidence that KNap increased the HI of rice (Jahan 2001) . Harvest index of legumes has also been reported to be increased due to the application of NAA (Uddin et al. 1994 , Rao and Narayanan 1998 , Karim 2005 .
Correlation analyses among the yield components are presented in Table 2 . It can be seen from the Table 2 that there was a significant positive correlation among all the yield components. Among the treatments, T3 1250 ppm KNap showed the highest values of dry matter, pod length, number of pods/plant, number of seeds/pod, 1000 seed weight, seed yield/plant, seed yield/ha and harvest index.
